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{57] ABSTRACT 
A process is disclosed for the preparation of a complex 
of an element in solution, said complex including the 
element and an organic complexing agent, which pro 
cess comprises treating a gel precipitate containing the 
element and an organic complexing agent to redisperse 
the gel precipitate into solution. 
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PREPARATION OF METAL COMPLEXES 

The present invention relates to compounds and their 
preparation and in particular to compounds which are 
complexes and their preparation. 

According to one aspect of the present invention a 
process for the preparation of a complex of an element 
in solution, said complex including the element and an 
organic complexing agent, comprises treating a gel 
precipitate containing the element and an organic com 
plexing agent to redisperse the gel precipitate into solu 
tion. 
According to another aspect of the present invention 

a process for the preparation of a complex of an element 
in solution, said complex including the element and an 
organic complexing agent comprises forming a gel pre 
cipitate containing the element and an organic complex 
ing agent and treating the gel precipitate to redisperse it 
into solution. - I 

The organic complexing agent may be, for example 
polymeric or non-polymeric. When the organic com 
plexing agent is a polymeric organic complexing agent 
the invention provides a process for the preparation of 
a complex of an element in solution, said complex in 
cluding the element and a polymeric organic complex 
ing agent, which process comprises treating a gel pre 
cipitate containing the element and a polymeric organic 
complexing agent to redisperse the gel precipitate into 
solution. ' 

It will be appreciated that in the gel precipitate the 
element and organic complexing agent, or polymeric 

0 

20 

25 

30 

organic complexing agent, as the case may be, will be in * 
the intimate association characteristic of gel precipitates 
and will have undergone complex formation. 

In gel precipitation processes the element in the gel 
precipitate will generally not be present as the element 
as such in intimate association with the organic com 
plexing agent, but will be present rather as a compound 
(e.g. an oxide, hydrous oxide or hydroxide) which is in 
intimate association with the organic complexing agent. 

Thus, in the Speci?cation the phrase “a gel precipi 
tate containing the element and an organic complexing 
agent” embraces where the gel precipitate contains an 
element as such and an organic complexing'agent, and 
/ or where the gel precipitate contains a compound of an 
element and an organic complexing agent. 

Similarly, while the complex in solution formed by 
redispersing a gel precipitate in accordance with the 
present invention may be, under some circumstances, a 
complex of an element as such and an organic complex 
ing agent, in general the complex in solution will be a 
complex of a compound of an element and an organic 
complexing agent. , 

Thus, for example, in one embodiment a gel precipi 
tate containing an iron compound and an organic com 
plexing agent may be redispersed to give a solution 
containing a complex of an iron compound (eg in the 
form of a hydrous iron oxide) and an organic complex 
ing agent. 

It is preferred, in accordance with the present inven 
tion, that the chosen element is such that it is capable of 
forming a strong complex with a choseniorganic com 
plexing agent, or can form a compound capable of form 
ing a strong complex with a chosen organic complexing 
agent. _ 

By strong complexes we mean complexes such as 
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those ‘which show stability with regard to hydrolysis 

2 
and are stable to storage (i.e. do not readily separate into 
distinct components over relatively long periods of time 
(e.g. may weeks)). An example of such an element is 
tron. 

Strong complexes generally have physical and chemi 
cal properties which are signi?cantly different from the 
physical and chemical properties of the element or com 
pound of the element used to form the complex. It will 
be appreciated that in forming such complexes the phys 
ical and chemical properties of the element or com 
pound of the element used may be signi?cantly altered 
by the organic complexing agent. - ' 

“Solution” as used in this. Speci?cation embraces 
colloidal solutions (sols) and anion de?cient solutions as 
well as “true” solutions. 
A gel precipitate may be formed in a number of ways 

and for details of processes for producing gel precipi 
tates reference may be made to our following British 
Patent Speci?cations Nos. 1,175,834, 1,231,385, 
1,253,807, 1,313,750, 1,363,532, 1,277,420, and 
1,350,389. ' 

Briefly, in the production of a gel precipitate by one 
form of gel precipitation process (sometimes called 
“forward” gel precipitation) a feed solution containing 
an element or acompound of an element (the element 
typically being a metal) in the form of either a salt solu 
tion or a sol, and an organic‘ gelling agent (gelating 
agent), or agents, is introduced into a precipitating 
agent to give a gel precipitate containing the element - 
and the gelling agent in intimate association. 
The organic gelling agent enables the feed solution to 

gel in a coherent manner in the presence of a precipitat 
ing agent. Such gelling agents are usually water soluble 
high molecular weight polymeric organic compounds 
as disclosed in our British Patent Speci?cations herein 
before mentioned (e.g. dextran, polyvinyl alcohol, dex 
trin and starch). Other gelling agents which are not 
polymeric may be used (e.g. dextrose and sorbitol). 

It will be appreciated from the foregoing statements 
that the organic gelling agent is preferably the organic 
complexing agent. Thus, examples of polymeric organic‘ 
complexing agents for ‘use in accordance with the pres 
ent invention are dextran, polyvinyl alcohol, dextrin 
and starch, and examples of non-polymeric organic 
complexing agents are dextrose and sorbitol. 

In one embodiment the element may be a metal (e.g. 
iron). , .. 

The gel precipitate may be redispersed into solution, 
for example, by treatment with an acid or an alkali. The 
redispersion may be in some cases regarded as peptisa- ' 
tion. . 

According to a preferred embodiment of the present 
invention there is provided a process for the production 
of iron dextran solution comprising treating a gel pre 
cipitate containing iron and dextran with an acid to 
redisperse the gel precipitate into solution. 
The acid may be for example citric acid, ascorbic 

acid, tartaric acid, lactic acid or gluconic acid; 
It will be appreciated that where the redispersion 

involves the use of a reagent which is itself a complex 
ing agent (c.g. citrate) the resulting complex in solution 
may include a complex of the element and the reagent. 

It will be appreciated that in accordance with the 
foregoing embodiment soluble iron dextran is produced 
by redispersion of the insoluble gel precipitate contain 
ing iron dextran. . 
The gel precipitate containing the iron and dextran 

may be prepared for example by contacting a feed solu 
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tion containing a ferric salt and dextran with a precipi 
tating agent such as ammonia. 
Known methods for the production of iron dextran in 

solution, primarily for ingestion, include: 
(i) Precipitation of ferric hyroxide by reacting a solu 

tion containing ferric ions with an hydroxide (e.g. 
ammonium hydroxide) and subsequently stirring 
and heating the precipitate with dextran to peptise 
the precipitate to give a so-called “ferric dextran” 
solution. 

(ii) Making a mixture of ferric ions, hydroxide ions 
and dextran (without causing precipitation and 
dialysing the mixture to remove anions and cause 
concentration to give a so-called “ferric dextran” 
solution. 

Iron dextrose may be prepared in accordance with 
the present invention by a process comprising treating a 
gel precipitate containing iron and dextose with an acid 
to redisperse the gel precipitate into solution. 

It is believed that the process of the present invention, 
in accordance with one preferred embodiment herein 
before disclosed, provides a route for the preparation of 
iron dextran in solution, for ingestion, which is simpler 
than (i) and less expensive than (ii). 
A solution of a complex of an element prepared in 

accordance with the present invention may be dried to 
give a solid product. The solid product may be redis 
persed (e.g. in water) to give a solution of the complex 
of the element. 

Thus, according to yet a further aspect of the present 
invention there is provided a process for the production 
of a solid product comprising a complex including an 
element and an organic complexing agent which in 
eludes drying a solution prepared by redispersing into 
solution a gel precipitate containing the element and an 
organic complexing agent. ' 
According to yet a further aspect the invention pro 

vides a complex of an element in solution, or a solid 
product derived therefrom, whenever prepared by a 
process in accordance with the present invention. 

It will be appreciated that more than one organic 
complexing agent may' be used in accordance with the 
present invention. Thus a mixture of complexes of the 
element can be prepared comprising a mixture of com 
plexes including the element and an organic complexing 
agents. For example, a mixture of iron dextrose and iron 
dextran may be prepared by use of a mixture of dextrose 
and dextran. ' 

It is believed that a dextran “fermentation mixture” 
(derived by fermenting sucrose (with added ammonium 
salts) with a micro-organism to give, inter alia, dextran) 
can be used in accordance with the present invention to 
form a mixture of iron complexes (including iron dex 
tran) without the separation of dextran from the “fer 
mentation _ mixture”. Such a “fermentation mixture” 

would contain, inter alia, sucrose, dextran and dextrose. 
The invention will now be further described, by way 

of example only, as follows: 
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EXAMPLE 

A mixture was formed by dissolving 10 g or food 
quality dextran and 250 g of iron (III) sulphate in water 
and making up to 2 liters in volume with water. 250 mls 
of 0.880 S.G. ammonia were diluted to 2 liters with 
water and added with stirring to the stirred aqueous 
mixture of ferric sulphate and dextran. A dark brown 
precipitate formed which ?ltered easily through ?lter 
paper (Whatman 541) and this. precipitate was washed 
with a total of 5 liters of water. The resulting cake of 
precipitate was transferred to a ?ask with 600 mls of 
water and 50 mls concentrated hydrochloric acid, and 
the contents of the ?ask stirred at 60° C. After three 
hours a clear viscous dark red-brown liquid was ob 
tained in the ?ask. When air-dried at room temperature 
the contents of the ?ask gave a trasparent glassy solid 
which could be redispersed in water. 

I claim: 
1. A process for the preparation of a solution of a 

complex of iron, said complex including the iron and an 
organic complexing agent, comprising treating with an 
acid or alkali a water-insoluble, gel precipitate contain 
ing the iron and an organic complexing agent selected 
from the group consisting of dextran, polyvinyl alcohol, 
dextrin, starch, dextrose and sorbitol to redisperse the 
gel precipitate and form said solution. 

2. A process for the ‘preparation of a complex of an 
element in solution as claimed in claim 1 including the 
additional step of forming the gel precipitate for treat 
ment. . 

3. A process as claimed in claim 1 wherein the gel 
precipitate is dispersed into solution by treatment with 
an acid or an alkali. 

4. A process in accordance with claim 1 for the pro 
duction of iron dextran solution comprising treating a 
water-insoluble gel precipitate containing iron and dex 
tran- with an acid to redisperse the gel precipitate into 
solution. 

5. A process as claimed in claim 3 wherein the acid is 
seected from the group consisting of citric acid, ascor~ 
bic acid, tartaric acid, lactic acid and gluconic acid. 

6. A process as claimed in claim 4 wherein'the gel 
precipitate containing iron and dextran is prepared by 
contacting a feed solution containing a ferric salt and 
dextran with a precipitating agent. 

7. A process as claimed in claim 6 wherein the precip 
itating agent is ammonia. 

8. A process as claimed in claim 1 wherein more than 
one organic complexing agent is used. 

9. A process in accordance with claim 1 for the pro 
duction of iron dextrose solution comprising treating a 

' water-insoluble gel precipitate containing iron and dex 
trose with an acid to redisperse the gel preciptate into 
solution. . 

10. A process for the production of a solid product 
comprising a complex including a metal and an organic 
‘complexing agent which comprises drying the solution 
of claim 1. 

* Ill * i * 


